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ABSTRACT

Information is one essential component in determin-
ing the successful outcome of fire and other large-scale
incidents. Successful incident command requires the
co-ordination of human and other resources. Thein-
cident commander must assimilate information from
a number of different sources, including pre-incident
plans and other on-scene commanders, and then de-
termine an appropriate strategy. Geographical Infor-
mation Systems (GIS) and other technologies can as-
sist with both the storage and management of pre-in-
cident and dynamic information needed to enable ef-
fective command to take place. GISis till an under-
used resource in the arena of incident management.
Given the complexitiesand stresses of fireground com-
mand, it is vital that every opportunity is taken to en-
able successful outcomesto be achieved.

INTRODUCTION

The fire service in the United Kingdom operates un-
der statute. The Fire Services Act 1947 requires that
Local Authorities (County Councils, Combined Fire
Authorities and Fire & Civil Defense Authorities) or-
ganize and run an effective fire service, with the means
to handle emergency calls and train employees. In
1974 legidation was introduced to deal with the health
and safety of people at work. More recently, the Man-
agement of Health and Safety at Work Regul ations 1992
introduced new areas for employers to consider in re-
lation to safety. Risk assessment was introduced as
the tool to determine the hazards faced by employees
and the measures necessary to mitigate them. Per-
sonal Protective Equipment Regulations that cover
firekit (turnout gear) were introduced around the same
time. Such risk assessmentsformally extend the ‘ place
of work’, traditionally viewed asthefire station itself,
to the incident ground.

The Fire Services Act 1947 Section 1.i.d. requiresfire
Brigades to:

“ Secure efficient arrangements for
obtaining by inspection or otherwise

information required for firefighting
purposes with respect to the char-
acter of buildings, available water
supplies and the access thereto, and
other material circumstances’

A public inquiry into a major fire at the King's Cross
Underground Station in London in 1989, which
claimed the lives of 13 people including a firefighter,
criticized the London Fire Brigade for inadequate pre-
event tactical planning. The injury highlighted the
fact that the Brigade had not undertaken sufficient and
appropriate visits to the underground network in ac-
cordance with Section 1.i.d. of the Fire ServicesAct.

Dueto the fact that technology was not readily applied
to meet this need, the quality and extent of the infor-
mation varied. |nmany casestopographical visitswere
used to gather the information and personal memory
used to store it. In the majority of brigades informa-
tion was stored on both sides of an A4 card, one side
containing textual information on the site, the other a
simple plan. Following the deaths of two firefighters
in afactory firein 1993, the Health and Safety Execu-
tive (the equivaent of OSHA in the United States) is-
sued ‘improvement notices’ to the employing Brigade.
Those notices ordered the Brigade to review its saf ety
procedures and to implement improvements. One
major citation within the notices dealt with the lack of
information on the factory available to officers and
crews at the fire.

The fire service nationally was compelled to act upon
the outcomes of both of those investigations and the
Health and Safety legidation that followed. Fire Bri-
gades have since sought to introduce effective pre-event
information gathering and tactical planning proce-
dures. Geographical Information System (GIS) tech-
nology has enabled thefire service to meet those needs
in combination with new Incident Command Systems
(ICS) procedures. GIS coupled with other technolo-
gies can enable the service to effectively discharge its
duty to both the public and its employees. The devel-
opment on an | CS should be seen as part of aBrigade’s
overall organizational system for managing risk.
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INCIDENT COMMAND SYSTEMS (ICS)

The fire service is tasked with the saving of life, pro-
tection of property and the protection of the environ-
ment from the effects of fire and other disasters, both
man-made and natural. Astechnological risk increases
sotoo doestherole of the servicein dealing with large-
scale chemical incident and other hazardous non-fire
scenarios.

The effect of the combination of fire and chemical was
never more apparent than at an incident in Basle in
1986. Following a major fire in the Sandoz chemical
plant, the Rhine River was contaminated by firefighting
run-off. The resultant pollution crossed international
frontiers. The European-widelegislation that followed
in the form of the Seveso Directive, requiring major
industrial sites to plan with the fire service and others
to deal with emergencies both on, and potentialy, off-
site. Successful incident command at these and other
incidents involves the co-ordination of human and
other resources, together with a number of other fac-
tors. Resource management will include those of other
agencies and organizations on scene.

Successful incident command requiresanumber of key
components to be combined simultaneously. These
include, in addition to those already mentioned, com-
munications, and information, all of which enable the
strategy, tactics and operations to be implemented.
Strategic responsibility involves the formulation of
systems to achieve the desired objectives. Tactics are
the methods of deploying resourcesto achievethe strat-
egy. Operations are the component tasks of the tacti-
cal implementation of a plan.

The successful management of any incident, large or
small, is dependent upon the Incident Commander
being able to formulate a plan of campaign and brief
subordinated commanders accordingly and effectively.
The plan must be implemented in a coordinated way,
involving the application of appropriate spans of con-
trol. The number of crews will generally escalate as
the size of the incident increases, requiring a greater
degree of control to be implemented. The Incident
Commander must be ableto brief sector and crew com-
manders and to receive updates as to progress against
the plan and any changes in circumstances that re-
quire the plan to be amended.

The ICS model applied in the UK focuses on the
sectorization of an incident ground with command of -
ficers assigned to each one. Subordinate officers con-
trol crews operating within sectors and report to the

sector commander. All sector officers are briefed by
and report to the Incident Commander. A number of
functional officers are also appointed in support of the
Incident Commander. Water supplies, safety, breath-
ing apparatus and other equipment, pressliaison, com-
munications, and more are examples of functiona re-
sponsibility. The number and range of these officers
is dependent upon the scale of the incident being dealt
with.

In the UK incident command support is provided by
purpose built vehicles. Dedicated personnel operated
within an Incident Command Unit (1SU) to support
officers on the incident ground. |SUs generally have
facilities for radio/telephone communication, confer-
ence and briefing meetings, and resource deployment
boards.

Local area maps and plans, together with water sup-
ply information is also stored on such vehicles. One
of the criticisms of the above fire that brought in the
Health & Safety Executive was the fact that risk infor-
mation was not availableto crewsin the earliest stages
of the incident. Most fire Brigades in the UK only
have one such vehicle that is mobilized when a given
number of appliances are on scene. The future rests
with the ability to provide all mobiles with sufficient
and timely information.

The effective combination of pre-incident and dynamic
information, together with ICS is a prerequisite to the
accomplishment of the desired outcomes at any fire or
other emergency scene, regardless of size. Technol-
ogy has enabled the storage of large volumes of datain
relatively small units thereby enabling all mobile ve-
hicles to access much needed information.

INCIDENT GROUND INFORMATION

Information is a vital component of successful inci-
dent management. Information needs can be consid-
ered in three incident stages: before, during and post
incident. As was demonstrated by the incidents re-
ferred to above there is a need to gather hazard infor-
mation and consider tactics before the event. Given
the number of risk sites within a Brigade's operating
area, the selection of the method of storage and re-
trieval isimportant. The ease with which information
can be gathered will affect the quality of the result.

A methodology has been devised for Nottinghamshire
with which to assess the risk posed by individual sites
and therefore the scale of information required rela-
tive to them. Pre-event information is held and used
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in three tiers:

o For use by the Officer in Chargeinitial response
team

o For use by the on scene commander

e For major incidents involving a multi-agency
response

One important aspect of the process devel oped for the
collection and use of information to support incident
command, is the fact that the Brigade policy has to
identify how and when such information is to be used,
and by whom. It is pointless having any such infor-
mation if officersin charge of incidents do not use it.
How often have site and building plans laid dormant
in fire prevention offices or appliance cabs until after
the incident? Risk site information must be as inte-
gral to the support of incident ground decision-mak-
ing as Standard Operating Procedures (SOPs).

In addition to the pre-event information, officers in
charge will be presented with dynamic information on
arrival and during subsequent operations. The officer
in charge will need to assimilate information from a
number of different sources, including site occupants,
on scene commanders, other emergency services and
agencies. Strategic plans and tactics may be amended
on the strength of such information. This paper will
deal with the opportunitiesfor information and resource
management (Command and Control) through the use
of GIS, together with an examination of the comple-
mentary technologies available to enable effective in-
cident command.

GEOGRAPHICAL INFORMATION SYSTEMS

A Geographical Information System (GIS) is a com-
puter-based tool for mapping and analyzing informa-
tion. GISwasdeveloped and grew in parallel with the
expansion of the computer industry through the 1970s
and 1980s. In the 1990s several factors including the
dramatic fall in hardware prices, led to major advances
in their usability and access. GIS can combine data
from diverse origins into consistent displays repre-
sented as different layers, each holding a particular
feature e.g. hydrants. The data is stored and orga-
nized so as to integrate easy access, querying and fil-
tering with unique visualization and geographic analy-
sis benefits offered by maps.

A typical installation will provide full County cover-
age at 1:625,000, 1:50,000, 1:10,000, 1:2,500 and
1:1,250 scale. GIS alows multiple views to be ac-
cessed and displayed simultaneously on different win-

dows on the screen. Multiple scale views can be inter-
acted with, moved, rescaled, and iconised within a
single user session. Powerful gazetteer facilities are
available within any scale. In essence, GISis an ex-
tremely efficient way of managing data overload on
top of map backgrounds, with access to powerful fea
tures. The power and memory of today’s computers
allows thisto be done in real time.

GIS can also keep alog of its operations. Those logs
can keep trace of everything that happened on the sys-
tem and can therefore be used to analyze events dur-
ing the incident debriefing. This is an important as-
pect of incident management that is often overlooked.
Safety, ICS and training needs can be identified dur-
ing such processes and fed into the policy loop. In
these litigious days such information can also assist at
public inquiries or in compensation claims.

GEOGRAPHICAL INFORMATION SYSTEMS
AND INCIDENT COMMAND

In response to the need for information management
and ICSto be combined, more Brigades are looking to
GlIS as a solution. The decline in the defense market
has forced manufacturersto find alternative outlets for
their products. The emergency services are opening
up as potential new customers for their wares. The
fire service in the UK has seen the arrival and use of
rugged computers, designed for use in tanks and ar-
mored military vehicles, in both appliances and cars.
Globa Positioning Satellite Systems (GPS) are how
widely available in civilian applications and with in-
creasing precision. The capacity and speed of modern
computersis now such that the most complex of docu-
ments can easily be stored and used. Satellite commu-
nications, microwave technology and digital GSM
phones, enable the transmission of data between base
stations and mobiles.

In general fire service terms, Command and Control
Systems operate in three arenas: at the Mobilizing
Control Centre (MCC) from where appliances are
mobilized, on Incident Support Units used at larger
incidents, and in vehicle mounted units. GISis used
initially within the MCC as a mapping tool to identify
an incident location, by converting the given address
into a 12 digit grid reference and assigning appropri-
ate resources to it. From the location identified this
system finds and identifies the nearest and most ap-
propriate appliances and officers to be sent based on
what is called a predetermined attendance e.g. asingle
dwelling house would attract the attendance of 2 ap-
pliances and an additional officer.



4 The Joint Fire Science Conference and Workshop

Call handlers have the opportunity to identify the lo-
cation and surrounding landmarks on the GIS, giving
them the ability to interrogate the caller for more in-
formation and cross-references if required. They are
also able to identify whether or not the site has risk or
other information assigned to it signified by anicon or
symbol attached to it. The icon or symbol type will
reved if the site has a chemical or radiation risk, or if
tactical or fire prevention plans exist.

Such information will be passed to the responding ap-
pliances as part of their turnout instructions. MCC
staff can access chemical and radiation database infor-
mation relative to the identified substances and pro-
vide emergency action procedures to crews.

ISUs are mobilized when the attendance at an inci-
dent equals or exceeds fire appliances. GIS systems
held at the MCC are mirrored on the ISU for use at the
incident scene. The Incident Commander, Sector Of-
ficers and Functional Officers can print off all infor-
mation for use. In addition to GIS and other com-
mand facilities, ISUs have TV reception capability.

Vehicle mounted units carry smaller map bases and
less pre-incident information. These units use an in-
tegrated touch screen to keep typing to a minimum.
The map showing the location of the current incident
is displayed before the Officer in Charge boards the
appliance. Thisis achieved by using the same signal
that alertsthe station to the call. Itisintended that the
Officer in Charge have sufficient information to en-
able them to get to the incident and initiate action on
arrival, in consideration of an escalating incident with
additional resources en route. Vehicle mounted sys-
tems also carry a hazardous information database giv-
ing emergency action codes for chemical protection
and incident containment. Thermal printersinthe cabs
enable Crew Commanders to download hard copy of
plans, hazard information and operational procedures.
All such systems can be kept up to date by the use of
computer networks between headquarters and indi-
vidual fire stations. Stations will have either infrared
or cable connections to the computers on board appli-
ances, to give simultaneous update from the MCC as
new information is received.

WHAT CAN GIS OFFER ICS?

The above demonstratesthe link between incident com-
mand and GIS, showing a staged approach to infor-
mation provision. Thisnext sectionisintended to show
what GIS can offer to the Incident Commander to as-
sist the decision making process at an incident. GIS

has the capacity to store maps and associated informa-
tion, handle complex documents and other files, inte-
grate external applications and display the results

graphically.

The user can manipulate these in turn. Inan ISU at
the scene, an Incident Commander has access to the
detailed maps of the areain which theincident occurs,
together with overlays showing the locations and sup-
porting data on items such as:

Fire hydrants

Telephone kiosks

Static water supplies

Radiation and chemical risk sites and storage
location

» Gas and electricity distribution networks

» Rendezvous points

There are others. For each location, an icon or symbol
marksthe specific item. By selecting theicon of inter-
est, the associated dataisdisplayed. Iconsusedto iden-
tify a site of special interest such as a process plant,
will reveal a menu of options including, still photo-
graphs, video clips, fire prevention plans, tactical plans,
salvage plans and standard operating procedures and
other documents. All documents can be printed if re-
quired. The Incident Commander at the scene will
normally divide the incident into a number of sectors,
depending on its size and complexity. Sector com-
manders can be given information specific to their sec-
tors, with theincident commander having an overview.
A photo to enabl e orientation and coordination accom-
panies each sector information plan.

Functional officerscan be provided with operating pro-
cedures for their particular activity or specialism, to-
gether with their own plans of the scene. For example,
a water officer can view the location of every major
water supply in the area, together with its capacity and
distance from the incident. Pre-event planning will
have identified the number of intermediate pumps re-
quired to relay water and the length of the hose lines.
GI'S can do the hose line cal cul ations based on ‘ centre
line of road’ calculations performed within the sys-
tem.

Marshalling officers can also have their own incident
plans showing the locations of pumps at work and the
pre-determined rendezvous and holding points. Am-
bulance clearance stations and one-way routing sys-
tems can also be identified using GIS. At major inci-
dents in the UK, all three ‘blue light' emergency ser-
vices (Police, Fire, Ambulance) have predetermined
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arrangements for the location of and communication
between individual service ISUs. Locations are iden-
tified where al three units can set up and operate side
by side, to facilitate effective coordination and com-
munication.

As mentioned above, special risk sites identified dur-
ing pre-event visits and training are located in the GIS
by use of a designating symbol or icon, usualy ayel-
low triangle with an exclamation mark withinit. This
is the universally acknowledged symbol for a hazard.
New pre-event planning procedures identify key com-
ponents of risk sites and buildings. Information gath-
ered for later use includes:

Gas and Electrical intakes

Sprinkler controls and Riser connections

Nearest hydrants and other water supplies

Access and entry points

Alarm systemsand locations of emergency in-

formation

» Firefighting enclosures, lifts and stairs

» High priority actions such as salvage or pro-
cess shut-down

» Bridgeheads and compartmentation

Copies of plans containing the above information can
be used to brief sector commanders and crews perform-
ing tasks. Working to the master plan enables better
management of crews at the scene. The incident com-
mander has a clear understanding of where sectors are
located, who is controlling them and the resources de-
ployed. Tactics can be determined using pre-event
plans showing bridgeheads and compartmentation
within the building. In historic buildings individual
items of furniture, pottery or art can be irreplaceable.
Pre-event plans developed in conjunction with the
owners can identify the location and safe salvage ar-
rangements for specific items. In essence, everyone
on the ground has the opportunity to clearly under-
stand the orientation of the scene and their particular
sphere of operation within it.

Plans prepared for fire prevention legislation enforce-
ment can be stored within the system for use in con-
junction with the GIS for incident command. The fa-
cility now exists to view all plans in 3-D, with the
added ability to ‘walk through’ the building on the
screen. Ashasalready been stated, plans can beviewed
in conjunction with photos of the building, including
pre-shot interiors. Digital cameras are used to capture
views during the pre-event planning visits and stored
on the GIS. Video footage taken before the event can
bereplayed inthe|SU during theincident. Thismakes

it easier for the Incident Commander’s orientation.
Where computer storage capacity is considered aprob-
lem, images and plans can be stored on CD-ROM and
used as appropriate.

Systemsarein placethat enables datato be transferred
fromthe MCC to the ISU or other mobiles. Fax facili-
ties have existed for some time now but the transfer of
computer data to mobile appliances is still relatively
rare.

GLOBAL POSITIONING SATELLITE/
AUTOMATIC VEHICLE LOCATION
SYSTEM (AVLS)

GIS in conjunction with Automatic Vehicle Locating
Systems (AVLS) using Global Positioning Satellite
(GPS) technology can show the availability and loca-
tion of the nearest resources to the incident, whether
mobile or at station. Dispatch decisions can be made
on the basis of thisinformation to ensure the speediest
and most appropriate response. Portable GPS units
have been used to log the location of hydrants (in the
UK 4l fire hydrants are underground) and to transfer
the data onto the GI S for accurate mapping and subse-
guent location.

GPS/AVLS isin usein some fire Brigades and ambu-
lance services in the UK to track mobile vehicles. In
the ambulance service it is aso used in combination
with GIS and historical incident datato provide a pre-
dictive mobilizing tool. This gives the opportunity to
deploy limited resourcesin the most effectiveway when
call volume exceeds availability. AVLS used in con-
junction with live traffic management data supplied in
real time by the police and highways departments, can
enable dynamic routing decisions to be made and de-
tails passed to mobile vehicles. Thus avoiding con-
gested routes or road closures.

It is important that Incident Commanders know the
deployment of major resources during an incident.
GPS/AVLS information can be relayed to the ISU to
show where appliances are located during an incident,
displayed on the GI S resource map. Thiscan beinthe
form of a projected image onto the resource board or
on a computer screen withinthe ISU. GI S technology
can enable operators to calculate the length of hose
lines from major water sources to the incident, or the
number of intermediate pumps required in awater re-
lay. Marshalling officers will be able to identify the
number and type of appliances at rendezvous or hold-
ing points.
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CCTV

Traditionally, Incident Commanders have used three
methods to gather tactical updates during an incident:
first hand, by running round the scene themsel ves; from
sector commanders by use of radio or briefings; or by
the use of runners. Close Circuit Television (CCTV)
is now more widely used in the Fire Service as an ad-
ditiona source of tactical information. Moreand more
incident support units are being fitted with telescopi-
cally mounted CCTV, relaying pictures to screens in
the vehicle. Aeria or high rise appliances are now
fitted with remote-controlled CCTV relaying signals
to the ISU by radio link or cable. The Incident Com-
mander is able to survey large sections of the scene
and evaluate performance without leaving the com-
mand post.

The Fire Service is aso working with the Police to
have access to CCTV used in town centres, shopping
malls and other urban areas for security purposes. In
the UK there is an ever increasing use of CCTV on
motorways and other major roads to assist traffic man-
agement. Picturesfrom those sources can now betrans-
mitted to either the MCC or ISU. Consider the ben-
efits of having access to the pictures from both the
outside and inside of a shopping mall during an inci-
dent in one of the interior units. The locations of each
camera, together with its ID can be stored on the GIS
map base. Pictures from such units can be viewed
within the GIS facility or another screen.

Some fire brigades have small video cameras mounted
onto the dashboards of appliances relaying pictures
back to the MCC. The pictures can be used to givethe
MCC better information regarding the incident on ar-
rival. The footage has also been used for fire investi-
gation purposes and as evidence in traffic accidents
involving appliances.

Experiments are underway to fit miniature cameras
into firefighting helmets. One helmet manufacturer
has designed a helmet that will accommodate a small
maglite on one side and a camera on the other, both
contained within the helmet profile. CCTV has been
used to relay pictures to fire and other personnel out-
side of theincident. Such technology has been used to
relay pictures taken by Paramedics at a road traffic
accident to the surgeon at the receiving hospital. Ad-
vice can then be given to the paramedic as necessary.

HELICOPTER DOWNLINK

The CCTV role has recently been widened to include
pictures captured by sophisticated camera equipment
now carried on Police helicopters. Nottinghamshire
Fire and Rescue Service has acquired radio receivers
and monitors that can enable the Incident Commander
to view footage shot by the helicopter crew over-flying
the scene. The camera technology employed by the
Police also includes thermal imaging and infrared
imaging, both of which can also be received by the
Fire Brigade equipment.

Thermal imaging can be of tremendous value during
the hours of darkness to track not only the fire, but
also appliances and personnel at the scene. Thermal
imaging has also been used successfully to locate the
victims of road accidents and light aircraft crashes.
Thermal imaging and infrared can assist the Incident
Commander to monitor fire spread, its severity and
direction of travel. Flying brands, ‘ hot-spots’ and sec-
ondary fires can also be observed and action taken as

appropriate.

THERMAL IMAGING

Currently, at least oneappliancein every predetermined
attendance to an incident carries a thermal-imaging
camera. The units are currently about the size of a
camcorder, hand held, battery powered, and viewed
through an eyepiece on the camera itself. Conven-
tionally, breathing apparatus teams located fires and
victims in dense smoke using this technology. The
team being lead by a firefighter carrying the camera.
Thermal imaging has also been used to check the un-
affected sides of compartment walls for potential fire
spread, with crews with hose lines standing by in case.

Thermal-imaging pictures can currently be relayed to
monitors outside of the incident viacable. It ishoped
that the technology will soon be available to transmit
signals by radio link. The most difficult part of that
process is overcoming the interference from the struc-
tureitself. Internal pictures will not only help the In-
cident and Sector Commanders, but aso the officers
responsible for personnel accountability.

The early thermal imaging cameras needed two hands
to hold them. Current units are lighter and smaller. A
unit that fitsonto a Firefighter’shelmet is being evalu-
ated at the moment. Thiswould enable the Firefighter
to have both hands free.



Contributed Papersfrom the Gl Sand Remote Sensing Session 7

PERSONAL ACCOUNTABILITY SYSTEMS/
TELEMETRY

Firefighting and other agency personnel must be lo-
catable during an incident. Inthe UK, outer and inner
cordons are sued to control the incident ground and
the movement of personnel and other persons in and
around it. During firefighting in structures or at other
times that breathing apparatus is worn, a second level
of control is implemented. This involves the use of
personal tallies for each and every breathing appara-
tus wearer committed to the fire and a recording/tim-
ing device caled a breathing apparatus control board.
An officer is assigned to supervise the wearers using
the board and to initiate emergency procedures if ei-
ther they fail to return to the control point at a pre-
designated time (governed by the set duration), or if
the wearers operate a distress signal themselves. The
supervisory officer uses the breathing apparatus con-
trol board to log details of the wearer, cylinder con-
tent, time due out and area of search.

Systems are currently being tested that will transmit
breathing apparatus set and persona data to the con-
trol officer outside viaaradio link. Set cylinder con-
tents and projected duration, ambient temperature and
heart rate details can be transmitted, recorded and
monitored by the supervisory officer. Such systems
will aso be able to provide the Firefighter with the
same information in the form of a ‘head-up display.’
Two-way signal capability enables the supervisory of-
ficer to send an evacuation message to the breathing
apparatus wearers in case of emergency.

In addition to knowing the whereabouts or major re-
sources such as appliances, technology is available to
track personnel during an incident. Normal rolls of
every Firefighter at the incident are kept on ISUs to
ensure that, in the event of accident, a speedy roll call
can be achieved. This can currently be achieved in
two ways. Firstly, by the use of bar code scanning
technology. Every fire service individua on the site
has a tally incorporating persona details read by the
scanner on the ISU and at the entrance to the cordon.
These log attendance at the incident and passage
through the cordons.

An dternative to bar coding technology is the ‘smart
patch.” Information is stored in a programmable chip
that can be sewninto thefirefighter’stunic. The*patch’
is recognized as the individual passes through a mo-
bile scanner. All information is stored on a computer
on the ISU. In addition to roll call and movement
within the cordons, the patches can hold personal in-

formation. Patches can also store medical details and
specidist skills.

CONCLUSION

The integration of static, pre-event information with
dynamic information provided during the incident is
crucial to the successful management of any opera-
tional incident. Spatial technology and document man-
agement enable such information to be gathered, stored
and used by the on scene commander. The effective
management of all on scene resources is a determi-
nant of successful incident outcome. GIS providesthe
facility to store and use relevant information gathered
from a number of diverse sources and employing dif-
ferent technologies.

It would be encouraging to think that all of the above
technologies are both widely available and in use in
every brigade within the UK fire service. Whilst it is
true to say that the individual components are avail-
ableand in use, it would not be true to say that they are
all used together. Many fire brigades have one or more
of the above elements.

GISisrelatively new to the fire service and its poten-
tial has not been fully explored nor utilized. It istrue
to say that there are those who previously failed to rec-
ognizethevalue of suchtechnology in operational plan-
ning and incident command. GISis aso used to ana-
lyze incident data to provide information with which
to plan fire safety education programs by identifica
tion of at-risk population groups and areas.



